Role of Runx2 in crosstalk between Mek/Erk and PI3K/Akt signaling in MCF-10A cells.
Crosstalk among mitogen-activated protein kinase (MAPK) and phosphatidyl inositol 3' kinase (PI3K) signaling pathways integrates extracellular cues to regulate mammary epithelial cell growth, proliferation, differentiation, and survival. The runt-related transcription factor, Runx2, is expressed in normal mammary epithelium and promotes differentiation, however, its function in regulation of the MAPK and PI3K signaling crosstalk is not known. We determined the function of Runx2 expression in growth factor-mediated phosphorylation of Erk1/2 and Akt, key downstream kinases in MAPK and PI3K pathway crosstalk in MCF-10A mammary epithelial cells. The Runx2-mediated alterations in cell signaling and associated changes in phenotype were determined by real-time quantitative PCR, Western blotting, immunofluorescence, and flow cytometry approaches. The results revealed that ectopic Runx2 expression differentially downregulates the growth factor (EGF vs. IGF or insulin)-induced pErk1/2 and pAkt levels. Additionally, the ectopic Runx2 expression increases FOXO1 levels, cell cycle G1 stage and promotes survival of MCF-10A cells. Furthermore, we demonstrate that Runx2 expression increases EGF-induced phosphorylation of epidermal growth factor receptor (pEGFR) and relieves Mek/Erk-mediated negative regulation of pEGFR and pAkt levels. Altogether, our results identify functions of Runx2 in MAPK and PI3K signaling crosstalk in MCF-10A cells that could be critical in understanding the mammary epithelial cell growth and survival.